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The measurements 
The data used in this analysis were obtained by measurements 
along the Risø tower in the period from February 1st, 1958 
to December 31st, 1967. 
The temperatures are "instantaneous" values obtained every 
full hour on the hour by means of aspirated platinum resistance 
thermometers. The resolution with which the temperatures are 
specified is 0,1 C. 
The wind speeds and directions are ten minute averages 
centered on every full hour. Only the 123 m level is used. 
The wind speeds were given to the nearest half meter per 
second during the period from 1958 through 1962 and thereafter 
to the nearest tenth of a meter per second. The wind directions 
were truncated to the nearest tens of degrees. 
For further information about the instrumentation, see ref. 
1, 2, 3, 4. 
The analysis 
The data were subdivided into classes of wind directions, wind 





I« u < 3 
3 
3 < u < 6 
4 
6 £ u < 10 
5 
u >10 
where u is the wind-speed in meters per second. 
find-direction sectors: 
.The specification of the sectors is such that in sector 2, »ay 
the wind is coming from a direction in the interval from 45° to 75° 
Stability classes : 
The stability was determined from the temperatur« fsrofile as 




















C per 100 n 
< -1.9 
-1,9 to -1,7 
-1,7 to -1,5 
-1,5 to -0,5 
-0,5 to 1,5 
1,5 to 4 
>« 
The temperature gradients were calculated by means of a 
first order regression line fitted to the vertical tempera-
ture profiles. The temperature data were corrected according 
to a procedure suggested by £. f. Peterson, ref. 6. 
4 
Representation 
On each of the following 12 pages are given a wind sector and 
the probability (frequency of occurence) of having the wind 
direction in this sector. The distribution on stability and 
wind-speed groups are also given. 
The probabilities are conditional. The probability of having 
a wind direction in sector N and a wind speed in group C, 
under atmospheric conditions which are described by a tempera-
ture gradient in group S is then : 
P = P . P . P 
n c s 
where P is the probability for wind sector N, P is the pro-
n s 
bability for stability group St and P is the probability 
for wind-speed group C. 
NINDSECTQR 0 
4050 OBSERVATIONS 
THIS IS 6.2* OF TOTAL 
































































































































































































THIS IS 5.1« QF 1,!TAL 





< 1 / U > 




< 1 / U > 





« 1 / U > 





< 1 / U > 
S T A B I L I T Y 
GROUP 
OBS. 
P R 0 9 , 
< 0 > 
< 1 / U > 





< 1 / U > 













7 I M S E R V F . I I 
1 
0 
0 . 0 « 
o.o«/s 




i j . O J 
O . O M / S 




1 4 . 3 « 
1 . 9 M / S 




2 1 . 4 Y 
2 . 5 M / S 
0 . 4 0 C 




O . O M / S 2 . O H / S 
9 . 9 9 9 O.GOO 
2 1 4 « iJBSEMVATRlNS. 
1 2 
25 
1 . 2 1 
0 . 6 M / S 
9 . 9 9 9 
2 0 9 
9 . 7 * 
2 . O M / S 




6 5 . 
UF T H I S : 
i 
1 
1 4 . 3 * 
4 . 5 H / S 
0 . 2 2 2 
Hf T H I S 
3 
5 
3 5 . 7 » 
4 . 8 H / S 
0 . 2 1 4 
OF T H I S 
3 
16 
4 2 . U 
4 . 2 M / S 
0 . 2 4 6 
SFCTOR. HEANSPEEO 6 . 4 H / S 
4 5 
4 l 
5 7 . 1 * 
7 . 1 M / S 
0 . 1 4 3 
1 4 . 3 * 
1 0 . O M / S 
0 . 1 0 0 
S l C T r i R . MEANSPEEO 6 . 1 H /S 
4 5 
4 2 
2 8 . 6 * 1 4 . 3 * 
7 . 4 H / S 1 2 . 4 H / S 
0 . 1 3 7 0 . 0 8 1 
SECTOR« MEANSPEEO 6 . 8 M/S 
« 5 
10 9 
2 6 . 3 * 2 3 . 7 * 
8 . O H / S 1 1 . 9 H / S 
0 . 1 2 9 0 . 0 8 7 
u * OF f H I S SECTOR. 
3 4 
6 9 4 
3 2 . 3 * 
4 . 4 M / S 
0 . 2 4 0 
8 7 1 OBSERVATIONS« 2 6 . 4 * OF T H I S 
1 2 3 
29 
3 . 2 * 
0 . 4 H / S 
9 . 9 9 9 
137 
1 5 . 7 « 
1 . 9 M / S 
0 . 5 9 1 
H l r iUSERVATIQNS. • 
1 ? 
15 4 « 
' • 9 * ? 5 . 1 » 
0 . 3 H / S 2 . 2 M / S 
9 . 9 9 9 0 . 4 9 1 
36 OBSERVATIONS. 1 , 
1 ? 
3 10 
8 . 3 * ? 7 . 8 * 
O . S M / S 1 . 8 M / S 
9 . 9 9 9 0 . 6 5 9 
3 3 6 
3 8 . 8 * 
4 . 4 H / S 
0 . 2 3 8 
5 . 8 * OF T H I S 
3 
82 
4 2 . 9 * 
4 . 4 M / S 
0 . 2 3 8 
. 1 * OF T H I S 
3 
2 0 
5 5 . 6 * 
4 . 1 M / S 
0 . 2 4 9 
9 4 6 
4 4 . 0 * 
7 . 5 H / S 
0 . 136 
HEANSPEEO 6 . 4 M/ 
5 
2 7 4 
1 2 . 8 * 
1 1 . 9 M / S 
0 . 0 8 6 
SECTOR. MEANSPEED 5 . 2 M/S 
4 « 
3 4 1 
3 9 . ? * 
7 . 3 H / S 
0 . 1 4 0 
27 
3 . 1 * 
1 0 . 8 H / S 
0 . 0 9 3 
SFCTOR. MEANSPEEO 4 . 2 H / S 
4 5 
4 3 3 
2 2 . 5 * 1 . 6 * 
7 . O H / S 1 0 . 6 H / S 
0 . U 5 0 . 0 9 4 
SECTOR. HtANSPEED 3 . 4 H / S 
4 5 
3 0 
8 . 3 * 0 . 0 * 
7 . 5 H / S O . O H / S 
0 . 1 3 4 9 . 9 9 9 
NINOSECTOR 2 
2656 OBSERVATIONS 
THIS IS 4.1* OF TOTAL 
I I L U Y 1 ! 
GROUP 
O B S . 
PROB. 
<U> 
< 1 / U > 
1 12 0B5ERV« 
1 
1 
8 . 3 * 
0 . 5 M / S 
9 . 9 9 9 
t T I O N S . 0 . ; 
2 
3 
2 5 . 0 * 
2 . 4 H / S 
0 . 4 1 8 
>i OF T H I S ! 
3 
5 
4 1 . 7 * 
3 . 9 H / S 




2 5 . 0 * 
7 . 2 H / S 
0 . 1 4 1 
(SPEEO 4 . 1 
5 
0 
0 . 0 * 
O . O H / S 
9 . 9 9 9 
H/S 
STABILITY 2« 12 OBSERVATIONS. 0.5* OF THIS SECTOR. HEANSPEEO 4.7 M/S 
GROUP 1 2 3 4 s 
OBS. 0 1 9 2 0 
PROB. 0.0* 8.3* 75.0* 16.7* 0.01 
<U> O.OM/S 2.8M/S 4.3H/S 7.6H/S O.OM/S 
<1/U> 9.999 0.357 0.242 0.132 9.999 






























































































STABILITY 61 222 OBSERVATIONS. 
GROUP I 2 
OBS. 14 62 
PROB. 6.3* 27.9« 
<U> 0.4M/S 1.9M/S 
<1/U> 9.999 0.581 
8.4* OF THIS SECTOR« MEANSPEEO 3.8 M/S 
3 4 5 
111 35 O 
50.0* 15.8* 0.0* 
4.3H/S 6.7M/S O.OM/S 
0.241 0.151 9.999 
STABILITY 71 23 OBSERVATIONS. 0.91 OF THIS SECTOR« MEANSPEEO 3.4 M/S 
GROUP 1 2 3 4 5 
OBS. 5 5 11 2 O 
PROB. 21.7« 21.7« 47.8« 8.7« 0.0« 
<U> 0.4M/S 1.9M/S S.OM/S 6.5M/S O.OM/S 
<1/U> 9.999 0.S74 0.201 0.155 9.999 
NINOiECTOR 3 
4814 OBSERVATIONS 
THIS IS 7.4« HF TOTAL 
STABILITY II 48 OBSERVATIONS, 1.0« UF THIS SECTOR. MEANSPEEO 9.6 H/S 
GROUP 1 2 J 4 5 
OBS. O n 13 n 2« 
PHOB. 0.0* 4.ox 27.lt 22.91 50.01 
<U> O.OM/5 O.OH/S 4.4H/S 7.5H/S 13.5H/S 
<1/U> 9.999 4.999 0,236 0.13/ 0.076 
STABILITY 21 61 ORSERVATIONS. 1.3« OF THIS SECTOR. HEANSPEEO 9.4 
GROUP 1 2 3 4 5 
OBS. O 1 3 33 2« 
PRUB. 0.02 1.6« 4.9« 54.1« 39.3« 
<U> O.OH/S 2.4M/S 5.4H/S 7.6H/S 12.8H/S 
H/S 
<1/U> 9.999 0.417 0.185 0.135 0.080 































STABILITY 41 266B OBSERVATIONS. 55.4« OF THIS SECTOR. HEANSPEEO 9.3 H/S 
GROUP 1 2 3 4 5 
OBS. 34 136 400 884 1214 
PROB. 1.3« 5.1« 15.0« 33.1« 45.5* 
<U> 0.5H/S 1.9M/S 4.5H/S 7.9H/S I2.9H/S 
<1/U> 9.999 0.580 0.229 0.129 0.080 






HEANSPEED 7.4 H/S 
1 2 3 4 5 
31 131 338 533 391 
2-2« 9.2« 23.'« 37.4« 27,5« 
0.5H/S 2.0H/S 4.4H/S' 7.9H/S 11.7M/S 
9.999 0.550 0.239 0.129 0.087 

































































THIS IS 9.4« UF TOTAL 




























































































































































STABILITY 61 531 OBSERVATIONS, 
GROUP 1 2 
OBS. 7 72 
PROS. 1.3* 13.6* 
<U> 0.2M/S 2.1H/S 
<1/U> 9.999 0.504 
















STABILITY 7l 7« OBSERVATIONS. 1.3* OF THIS SECTOR. MEANSPEED 5.1 N/S 
GROUP 1 2 3 4 5 
OBS. 3 14 32 24 6 
PROB. 3.8* 17.71 40.SI 30.4* 7.6* 
<U> O.OM/S 1.9M/S 4.2H/S 7.4N/S U.4H/S 
<l/U> 9.999 0.584 0.247 0.139 0.089 
MINbSECTriR S 
5912 OBSERVATIONS 
THIS IS 9 . 1 * BF TITAL 
STABILITY I I 46 OBSERVATIONS. 0.8X UF THIS SECTOR. HEANSPEED 8 . * M/S 
GROUP 1 2 3 4 5 
OBS. O S 6 17 18 
PRUB. O.O* 10 .91 13.0« 37.OX 3 9 . 1 * 
<U> O.OM/S l .BH/S 4.BM/S 7.2H/S 12.1H/S 
<1/U> 9 .999 0.613 0 .210 0 .142 0.0B3 













2 . i t 
2.6H/S 
0 .390 
. ?.2X UF IHIS SECTIIH« MtAfoPltl) 6 .7 H/S 
3 
26 













STABILITY 31 268 OBSERVATIONS. 
GROUP 1 2 
OBS. O 9 
PROBt 0 . 0 1 3.4« 
<U> O.OH/S 2 . I H / S 
<1/U> 9 .999 0.519 











































































































































THIS IS 7.4X OF TOTAL 























































































STABILITY 41 2602 OBSERVATIONS« 54.IX OF THIS SECTOR. HEANSPEED 8.0 H/S 
6R0UP 1 2 3 
OBS. 18 ISO 603 
PROB, 0.7X S.8X 23.2X 
<U> 0.6H/S 2.1H/S 4.5H/S 












I 2 3 
14 113 359 
0.9X 7.OX 22.3X 
0.5H/S 2.0H/S 4.5H/S 


















































THIS IS io.a« or TOTAL 



























J* OF THIS SECTOR. HEANSPEEO 5.4 H/S 
3 4 5 
6 9 0 
33.3X 50.OX O.OX 
4.TH/S 7.0M/S O.OM/S 
0.221 0.146 9.999 
.8« OF THIS SECTOK. MEANSPEtD 6.« N/S 
i » 5 
14 26 5 
26.4« 49.1S 9.41 
4.6M/S 7.9M/S 1I.1M/S 
0.229 0.130 0.091 































































































































































THtS IS 14.0« OF TOTAL 
STABILITY It 73 OBSERVATIONS. 0.8X OF THIS SECTOK. MEANSPEEO 5.1 M/S 
GROUP 1 2 3 * 5 
OBS. 1 16 31 21 4 
PROB. 1.4X 21.9« 42.5« 29.9« 5.5X 
<U> 0.5H/5 1.7M/S 4.6H/S 7.4M/S U.1M/S 
<1/U> 9.999 0.627 0.221 0.138 0.091 



























































































































































STABILITY 71 26 OBSERVATIONS. 0.3X OF THIS SECTOR. MEANSPEED 3.9 M/S 
GROUP 1 2 3 4 5 
OBS. O 7 14 5 0 
PROB. O.OX 26.9« S3.8X 19.2« O.OX 
<U> O.OM/S 2.1H/S 3.9M/S 6.4N/S O.OM/S 
<1/U> 9.999 0.471 0.261 0.156 9.999 
NINOSECTOR 9 
6379 OBSERVATIONS 
THIS IS 12.9% OF TOTAL 





























































































STABILITY 41 5518 OBSERVATIONS! 65.9« OF THIS SECTOR. HEANSPEEO 9.2 H/S 




























































































STABILITY 71 41 OBSERVATIONS. 0.5* OF THIS SECTOR« MEANSPEEO 4.0 M/S 
GROUP 1 2 3 4 5 
OBS. 1 II 24 5 0 
PROB. 2.41 26.8« 58.5« 12.2« 0.01 
<U> O.SM/S 2.2M/S 4.3M/S 6.9H/S O.OM/S 
<1/U> 9.999 0.465 0.239 0.146 9.999 
NINDSECTOR 10 
4986 OBSERVATIONS 
THIS IS 7.7* OF TUTJL 

























































































































































































STABILITY 71 9 OBSERVATIONS. 0.21 OF THIS SECTOR. MEANSPEED 2.4 M/S 
GROUP 1 2 3 4 5 
OBS. 0 5 3 I 0 
PROB. 0.01 55.61 33.31 11.11 0.01 
<U> O.OM/S 1.3M/S 3.2M/S 6.0N/S O.OM/S 
<1/U> 9.999 0.833 0.317 0.167 9.999 
KINDSECTOR 11 
3913 OBSERVATIONS 
THI5 IS (,.0* Of Ti)T4L 
























































































































































































































On the following 12 pages some of the duta are displayed 
graphically. 
Fig. 1 is a wind rose over the probability of having the 
wind in the different sectors. As expected, the figure chows 
that westerly to south westerly winds are prevailing. 
Figs. 2 to 5 are wind roses over the probability of having 
the wind in a given sector simultaneously with the presence 
of a certain stability. This distribution is calculated in 
tables 1 to 7. Note that the figures are drawn to the same 
scale. Note also that the summed probability over a wind rose 
pertaining to a given stability, category S, is the probabili-
ty P of finding the stability 5„ It is seen that the two 
stability classes 4 and 5 account for more than 87 £ of all 
cases. Only for these two classes, the frequency distribution 
on wind-speed intervals are shown. 
Figs. 6 to 12 are wind roses displaying the average velocities 
for the various stability classes. A comparison of the figu-
res shows how the average velocity decreases from the maximum 
value in the neutral case towards smaller values in stable 
and unstable stratification« 
Kig. 1 
The probability of having the wind in the different sectors. 
fit. 2 
The probability of having the eind in a given sector 
simultaneously «ith the presence of a certain stability. 
8 10 12 K 18 V. 
1*1 
•0' 
Stability class 1. 
S 
Stability class 2 
- JO -
Fig. 3 
The probability or burin« the »ind in a firti, sector 
simultaneously with the presence of a. certain stabiiity. 
Stability claaa 4. 
o 
U<3 3<U<6 6<U«10 U>10 
H g . 4 
Tba probability of having the wind in a given sector 
siaultaneoualy with the presence of a certain stability. 
Stability class 5. 
• • • I 
0 1 2 3 4 5 6 1 8V. 
O 
U<3 3<U<6 6<U<10 U<10 
r'in. i 
The probability ur having the vind in a Kiven ttetor 
simultaneously with the presence of a certain stability. 
fig. 6 
Average velocities for stability class 1. 
Stability class 6 
I I I 1 1 1 
0 1 2 3 t 57. 
Stability class 7 
l 1 I 1 I l 
0 1 2 3 I 57. 
0 1 2 3 1 5 6 7 8 9 lOm/S 
rig. 7 
Average velocities for stability class 2. 
Fig. » 
Average velocities for stability class 3. 
9 10 m/s 
iOm/s 
tis. SI 
Average velocities for stability class 4. 
tif. 10 
Average v e l o c i t i e s for s t a b i l i t y class 5. 
lOm/S 10m/s 
FiK- 11 
Average v e l o c i t i e s l o r s t u b i l i t y c l a s s 6 . 
10m/s 
P i g . 12 
Average velocities for stability class 7* 
lOm/s 
- 30 -

























































The probability of having the wind in a given sector 





























































The probability of having the wind in a given sector 




























































Tlie p r o b a b i l i t y of h a v i n g the wind i n a g i v e n s e c t o r 






























































The probability of having the wind in a given sector 






























































The probability of having the wind in a given sector 
simultaneously with the presence of a certain stability 
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The probability of having the wind in a given sector 
simultaneously with the presence of a certain stability 












































P . P 
n 5 














The p r o b a b i l i t y o i' liuv i n<> t h e wi nil i n a g i v e n s e c t o r 
s i n u l t t t i i t ' c j u s l y w i t h t h e p r e s e n c e of a c e r t a i n s t a b i l i t y 
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